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HELLO! | 


I am OMAR SELIM 
FOUNDER OF BIMARABIA 
Iam here because I love to give presentations. 


You can find me at @BIMarabia 
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What is BIM? ү 
| Building Information Madatingent 


Better information ForManagement. 


“a digital representation of physical and functional characteristics of 
a facility. As such it serves as a shared knowledge resource for 
Information about a facility forming a reliable basis for decisions 
during its lifecycle from inception onward. ” 
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Massing studies with Levels for area analysis and Solar Analysis 
for quick solar impact studies 


ΠΠ 


авва 


More stylistic rendering that you can achieve with Monotone 
surfaces, ambient and traditional shadows, extended edges, 
and lower contrast lines 
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Traditional realistic materials and entourage which creates a 
compelling presentation image for conceptual design phase 
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SUSTAINABILITY 


- - Development “meeting the needs of the present generation without compromising 
the ability of future generations to meet their needs.” — Brundtland Report 
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Sustainable Construction and Buildings T == 


* Buildings use 46% of all energy — up to 70% in major cities 

* Construction uses 53% of primary materials 

* Construction has second biggest environmental footprint after food 

* 13 million tonnes of materials delivered and not used 

* 90 million tonnes of waste — 3 times domestic output 

* 21% of all hazardous waste in UK is construction waste92% of clients said that designers’ drawings are typically 
not sufficient for construction 


37% of materials used in construction become waste 

10% of the cost of a project is typically due to change orders 
38% of carbon emissions are from buildings not cars 

Why accept this ?........ 


CMAA Owners survey 2005, CMAA Industry Report 2007, Economist Magazine 2002 
Buildings contribute 40% of global carbon emissions. 


The UK government’s Construction 2025 strategy targets a 33% reduction in the whole-life cost of built assets 
and a 50% reduction in greenhouse gas emissions by 2025. 


Ibis is a stepping stone on the way to the target of cutting emissions by 80% by 2050 (compared with 1990 levels). 
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Sustainable Design 8 


Energy 


Lighting and equipment 
Heating, cooling, and ventilation 


Occupant processes 


Water 


Potable supply for occupants 
Non-potable supply for processes 


Storm water runoff 
Materials 
Site work 


Structure, envelope, and finishes 


Furnishings and equipment 


Minimize operating energy 
Utilize renewable energy 


Select and design site 


Reduce water use 
Reclaim gray water 


Manage Hydraulics 
and Hydrology (Н&Н) 


Implement low impact 
development 


Seek renewable sources 


Minimize embodied measures 


Green buildings 


Buildings or homes that аге more energy efficient, produce less 
waste and are healthier to be inside 


‘Buildings around the globe consume about 48% of the total 
electricity produced. 


*Need of Green Buildings to decrease the demand. 


Iypical Problems in Construction Industry Energy Consumption 
by Buildings 88 


Building Cost 


Design Build 


2 Years 


Operate 


Run/Maintain 
40% 


Periodic Replacement/ 
Refurbishment 
10% 
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25 Vears 


Ref. Tumer and Townsend, Construction and Management Consultants 


Why BIM ,Benefits of BIM,, 


The color of BIM is green. 


Sustainability can be defined as the ability to meet the needs 
of the present without compromising the ability of future 
generations to meet their own needs. 


"Sustainability begins with really understanding how you will 
use a building. 


BIM lets you model the space and run analytics so you can 
make sure the building will efficiently support the people who 
use it." 
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Analysis of total annual hours of sun exposure per major 
facade orientation. Provide shading to control the peak 
time of solar gain. Shading will reduce energy use and 
improve occupant comfort. 


Red = Most , Blue = Least 


EAST ELEVATION 
Sun location: Horizontal 115 d / Vertical 4O d 


Shading approach: Both horizontal and vertical shading due 
to high sun angle. 


SOUTH ELEVATION 
Sun location: Horizontal 213 d / Vertical 29 d 


Shading approach: Horizontal shading with deep set 
windows. 


WEST ELEVATION 
Sun location: Horizontal 248 d / Vertical 22 d 


Shading approach: Screen to control low sun angle. 
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Criteria for evaluation 
(x = number of sub-criteria 
supported by BEM tool) 


Interoperability 
с1 = х/5 


Usability 
c2 = x/8 


Sub-criteria With Revit 
With Archicad 
With SketchUp 
DXF Import 
gbXML import 


Comprehensive score 


Available inputs 
c3 = х/25 


Available outputs 
c4 = x/20 


Simple user interface 

Provides extensive weather/ 
climate file 

Default libraries 

Requires minimal expertise 
Help file 

User tutorials/ online support 
Potential for customization 
Provides feedback for potential 
design changes to improve energy 
efficiency 


Floor plan 

Openings 

Material Properties 
Number of floors 
OpenGL model 
Location 

gbXML model 
Building geometry 
Envelope construction 
HVAC type 

HVAC sizing 

MEP model 

Plant data 

Occupancy 

Lighting system 
Interior objects 
Weather data 
Orientation 

Number of rooms 
Room connections 
Relation to ext. exposure 
Building type/ function 
Setting (local terrain) 


Required indoor temperature 


Type of energy used 


Energy usage 

Carbon emissions 
Resource management 
Thermal analysis 
Heating/cooling load 
HVAC 

Natural ventilation 
Solar analysis 
Daylighting 
Right-to-light 

Shading design 
Lighting design 
Lifecycle assessment 
Lifecycle cost 

Water usage 

PV collection potential 
Wind energy potential 
Whole building energy 
analysis 

LEED integration tools 
Energy Star integration 
tools 


Embodied energy 
results 
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Sustainable Design Simulations Кип 
on Information Models and 


Databases 
XML and IFCs have emerged as sustainable 


design information modeling standards. 


4 
| RESOURCE 
LAYER 


Figure 13: IfcRoot as the common supertype 


| Sustainability: Gr: 
Models 


Graphical 


Environment 


http://creativecommons.org/licenses/by/2.0/ 
http://creativecommons.org/licenses/by/2.0/ 


Information Models Enable 
Sustainable Design Simulations 


Educational Campus Building 
Energy Use Simulation 


e 


Educational Campus Building 
Daylighting Simulation 


* AE У Д TT бату 
dis ον зите 


—Lake Ecology Simulation 
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What are the main sustainability 
challenges that society faces today? 


" Mitigating Global Warming and Associated Climate Change While Meeting the 
Increasing Needs for Energy 


Reversing the Loss of Biodiversity 
= Maintaining and Improving Access to Fresh Water 


= Maintaining and Improving Access to Healthy and Affordable Food through 
Sustainable Agriculture 
" Maintaining and Expanding Critical Infrastructure that Mitigates 


Environmental Impacts on Human Health and Improves the Quality of Human 
Life 


BIM is a Catalyst for Efficient and Effective 
Sustainable Design 


= The most advanced design 
technology available. 

= Makes information available 
for analysis earlier in design 
process. 

= Supports an improved 
collaborative process. з 

= Reduces the effort of BUILDERS 7 
increasingly complex building 
design. 

= Facilitates a holistic design 
approach. 

= Enables accurate simulations of 
building design performance. 


MEP SYSTEMS 
ENGINEERS 


ARCHITECTS 


STRUCTURAL 
ENGINEERS 


BIM Is a Catalyst for Collaborative Sustainable Design 


OPERATIONS 

RESEARCH & 

MANAGEMENT EARTH 

SCIENTISTS SCIENTISTS 
& MEDICAL ENGINEERS 
SCIENCTISTS OWNERS 
ARCHITECTS 
ACOUSTICAL & 
LIGHTING 
MANUFAC ENGINEERS 


PSYCHOLOGISTS.& 


COGNITIVE 
STRUCTURAL SCIENCTISTS 


ENGINEERS 


BUILDING & 
MATERIAL 
SCIENTISTS 


BIM as Collaborative Foundation 


Intelligent building model 


IFC (INDUSTRY FOUNDATION CLASS)- Seamless sharing and 
exchange of 3D model’s information for generating building 
simulations 


Strategic partnership and cooperation with analysis software 


vendors 
Esm 


Structural — — 
HVAC Ea 28 
• Structural Engineering 


Electrical | | 
Piped o BIM 
Services/Fire mum 
Elevators Ea 
Estimating E 


Energy Analysis 


* Collision Detection 


* Code Checking 


* Building Performance and energy simulations 


What is a model? 


A model is a representation of something else. 
A model is useful if it is able to: 
Explain past observations. 
Predict future observations. 
Help control future events. 
Deliver value at a relatively ow cost especially in combination with 
other models. 
Be easily proven to be false or inaccurate 
Present simplicity or even aesthetic appeal. 
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Who is the typical building simulation client? 


ARCHITECTURAL 

- Designers 

- Architects 

- Master planners 

- Urban designers 

- Interior Designers 


ENGINEERS 

- HVAC 

- Mechanical 

- Electrical 

- Building Physics 
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rating systems 


- Egyptian Green Building 
- BREEAM 


Rating 
Systems 
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Rating systems, that аге used to evaluate and 


Adoption of 
“sustainable 
building rating 
systems offer a 
roadmap that lead 
to sustainability 
goals and help align 
requirements” 


benchmark sustainability, are constantly evolving 


LEED Credit Categories 


Sustainable 
Sites 
Innovation 
in Operations 
ILD, 


Materials & 
Resources 


Water 
Efficiency 


Energy & 

Atmosphere 
Indoor 

Environmental 


Quality 


WHY BIM „Benefits of BIM,, 


BIM for what? 

e Decision making 

e Rating compliance 

e Building Performance 
How? 


e 3d visual information 

e Numerical information 

e Data linking transfer 

e REM Rapid Energy 
Modelling 

e Analysis 

9 Cloud computing 


BASIC ENERGY STUDIES AT CONCEPTUAL DESIGN 
INCLUDE: 


ө 

ө 
e Sun and shadow a 
Wind / natural ventilation = 
e Solar loads / radiation > 
e Building envelope performance 2 
e Heating & Cooling loads = 
e Daylight availability = 
e Whole building energy use & costs = 

ө 


e Water use & costs (indoor, outdoor, and catchment) 


e Carbon emissions 
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Lighting analysis 

CFD analysis 

Fire analysis 

Solar/shading analysis 

Energy code compliance 
Thermal comfort 

Heating and cooling load analysis 
LCA Life Cycle Assessment 
Renewable energy 


HVAC equipment sizing 


A. Physical model, 
B. Model transposition to the software, 

C. Sunlight analysis on surfaces determine the amount of passive energy, 

D. Sound/noise analysis, 

E. Analysis of the year shadow range, 

F. Wind analysis, 

G. Shadow analysis taking into account the annual passive energy distribution, 
H. Colorful of the shadow range. 


SHADOWS AND TOTAL AMOUNT OF ΜΩ͂Ν ENERGY ON SIRFACIS 


Results from BIM software analysis. 

A. Shading analysis of surface sun exposure 
which attempts to re-design object Sue Ее 
B. Thermal analysis-passive gains; 
C. Shadow range and sun exposure; 
D. Internal solar access. 
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Weather 
conditions 


Internal loads 


Simulation engine 


and schedules 


BPS discipline is multi-disciplinary 


Electro- 
Mechanical 
Engineering 

(HVAC, Energy) 


Building Physics 
and Engineering 


Architectural 
Design and 
Engineering 


Building 
Performance 
Simulation 


Social science 
(User behavior) 


Applied 
Mathematics and 
Computational 
Sciences 
(Numerical 
methods, IT) 
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BPS simulates complex coupled systems 
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BPS is multi-objectives 


Indoor 
Energy : 
Performance 5 


Thermal comfort 
(e.g. temperature, 
air velocity) 


Building envelope 
and its system 


Interaction with Air quality 
large-scale (e.g. CO, 
energy grids concentration) 


Embodied energy 


in materials Visual comfort 


Performance 
standard: passive Acoustic levels 
house, nZEB 


Sustainability 
(wider scope) 


Primary energy 


CO», emissions 
released 


Life cycle 
assessment of 
building materials 


Water treatment 
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SITE ANALYSIS 
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- Using ΒΙΜ in the design process helps us evaluate energy 
efficiency and make recommendations for design alternatives that 
will enhance a building’s performance. By combining BIM with 
specialized energy modeling software, every part of a building, 
from MEP (Mechanical, Electrical & Plumbing) systems to interior 
climate, can be simulated and optimized for energy efficiency. 


Figure 46: Sustainability analysis using mass models 


glazing percentages, 
shading materials 


= Mass model Energy analysis 
c model 


Size, shape, orientation, 


Option 1 «ар Option 2 


m B 


buht biu 
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Results 


* Carbon footprinting with BIM helps us test conceptual designs so we can specify solutions with the lowest 
carbon impact. This allows us to identify low carbon options that have the potential to drive down carbon | 
emissions during the design and construction phases, as well as options that lead to carbon savings during 
a building's operation. 


Image: rapiere.net Declaration: Architype are one of the founding partners of Rapiere 


Carbon Footprint Varies - Regional 
Electricity Fuel Mix 


S. California Fuel Mix (CO2: 805 Ibs./MWh) 


Ohio Fuel Mix (CO2: 1844 Ibs./MWh) 


O 96 Renewable 
% Nuclear 
% Fossil 


0% Renewable 
% Nuclear 


O % Renewable Е % Fossil 


Bl % Nuclear 
L196 Renewable El 96 Fossil 
E % Nuclear 
% Fossil 


Current 5096 


A Carbon Neutral Building -- Simple 


Example 
Requires a Very Efficient Building S. California Fuel Mix (CO2: 805 Ibs./MWh) 


40% поп-сагроп& 


60% reduction 
in grid electricity Bg? 


Renewable 


Generation Biofuel Diesel Grid Electricity 
Generator or Boiler 


Onsite 


* Tying BIM to materials can significantly reduce construction waste 
and streamline the supply chain through more accurate 
procurement. Like carbon footprinting, it also helps us select 
design solutions that can reduce the overall environmental impact 
of a building throughout its operation. While BIM has the potential 
to reduce waste on all construction projects, it is highly beneficial 
to large complex projects, which tend to generate significant waste 
if they are not carefully managed. 
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REVIT MODEL 
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BREEAM Mat 1 Takeoff 


Material Name 


[Brick Bushbury 


Concrete - Cast In Situ 


Finishes - Interior - Fermacell 


[Insulation / Support Frame 


Insulation / Thermal Barriers - Batt insulation 


[Insulation / Thermal Barriers - Cavity Fill 


Insulation / Thermal Barriers - External Wall Insulabon 
Insulation / Thermal Barriers - Rigid insulation 
Plasterboard 

Plastic - GRP - Glass Reinforced Plastic 


Roofing - Metal 


T Volume (m3) | Green Guide Rating | 


61,10 


506 20] 


210.16 


290.78] 
39.51] 


1.91] 


1.86 | 
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MATERIALS: USE 


~ Bley Sleeping House Addition by Agruppo. BIM model and photos by Andrew Nance. 


* BIM helps to quantify the amount of water used in a building by 
calculating the number of fixtures (sinks, toilets, etc.) and their 
related water usage. This also helps us measure the potential for 
greywater reuse, which is highly beneficial for reducing demand on 
local water supplies. The amount of water available for harvesting 
can be calculated using BIM, based on the site, harvesting system, 
and the size of building. 


What are the main sustainability — | = 
challenges that society faces today? 


and Expanding Access to Fresh Water‏ وا 
Miramar E Project Schedule‏ == 


ESIP Ph Il 9/2002 — 2/2005, $17.3M 
Contract B 11/2007 — 12/2009, $50.4M 


E Contract D 6/2010 — 7/2011, $4M 


Aerial map of Miramar Water Treatment Plant Project with contract phase overlays, by L. 
= —— Robin, 2009, courtesy The City of San Diego, California 
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Sustainable architecture is integrating two aims include Technology | 
and human’s aim | 


ARTIFICIAL LIGHTING 


The simulations allow to calculate a series of climate-based daylight metrics such as: 


с Daylight Autonomy (DA) 

. Useful Daylight Illuminance (UDI) 
. Daylight Glare Probability (DGP) 

. Daylight Factor (DF) 


Lighting Analysis 


E SSS Elum Tools in Revit Шитіпапсе Study 
50 Calculate Point by Point Light Distribution and Glare 


DAYLIGHTING MODELING -3D VIEW | 


ш Analysis Grid 
RAD Huminance 
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DAYLIGHTING SIMULATION EXTRACT 


Analysis Grid 


RAD Шитіпапсе 


Value е: 25 - 500 FC 
(c) ECOTECT v5 


WA ea 
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Daylight Analysis 
Daylight Factor 

Value Range: 0.0 - 20.0 % 
(с) ECOTECT v5 


North-facing window North-facing window + skylight (about 20m?) 


«а * 


Э Весоттепа to install skylight above regularly occupied spaces іп the office 2" floor 


Training Room Lighting 


и 


3060 
20.17 Lighting Design Example 
Fixture type Quantity Power (W) Average 
33.44 2000 Illumination (lux) 
25 1635 3x14 W 9 432 330 


33.44 4181— 


> Installed LPD = 7.6 W/m? 


коооз qe Hem „„ „„ 4 
ооо 445 791 1106 1487 19.08 ft 
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Meeting Room Lighting 


g 
3 


ПП 


Lighting Design Example 


Fixture type Quantity Power (W) Average 
Illumination (lux) 


3x14 W 6 288 375 


> Installed LPD = 9.5 W/m? 


— — — 
ооо 322 587 1062 1:410" 
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Open Office Space Lighting 


Fixture type Quantity Power (W) 


3 x 28W 20 1880 


> Installed LPD = 7.0 W/m? 


8 
8 


| 


ЇН 


43.75 
37.50 
31.25 


A 
8 


18.75 
12.50 


ele 
8/8 


Lighting Design Example 


Average 


Illumination (lux) 


350 


~~ Canteen Lighting 
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Mall Skylighting Preliminary Analysis 


95% Skylight Glazing 65% Skylight Glazing 35% Skylight Glazing 
Annual Carbon Emissions Annual Carbon Emissions Annual Carbon Emissions 
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* Calculations assume 50% glazing on 
exterior faces throughout the rest of 
project, not including the theater 


* The increase of efficiency is a percentage ee E 23 
of the energy consumption over me entire 
project, not just the mall atrium spaces 


Efficiency Increase (Metric Tons t) 


Elec. Consumption 
Fuel Consumption 


(Compared to 95% Skylight Glazing) (Compared to 9596 Skylight Glazing) 
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Surface Solar Radiation: 


Model Viewer Il 
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HEATING AND COOLING LOAD CALCULATION 


Analyze Massing & Site Collaborate View Manage Add-Ins Extensions Modify Precast [єз ы 
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4. Heating and Cooling Load Calculations 


Building Construction | <Building> 
Building Infiltration Class None 


Report Type ` Standard 
Ground Plane Level 1 

Project Phase | New Construction 
Sliver Space Tolerance 73048 

Use Load Credits i 


Inputs | 
Building Type ; Office 
Area (т) | 158 
Volume (a) NL. UN 
Calculated Results | 
Peak Cooling Total Load (W) _ 18,604 
load Peak Cooling Month and Hour _ July 2:00 PM 
ν Peak Cooling Sensible Load (W) | 17,194 
3,544 Peak Cooling Latent Load (W) EC 
1014 Maximum Cooling Capacity (W) ; 18,604 
960 Peak Cooling Airflow (1/5) , 13256 
930 Peak Heating Load (W) _ 2390 
982 Peak Heating Airflow (L/s) , 1599 
1,055 E OUEN E 
1,007 Cooling Load Density (W/m*) | 11729 
721 Cooling Flow Density (L/(s.m*)) | 839 
Cooling Flow / Load (U/(s ΚΑΠ} 1 7125 
Cooling Area / Load (m*/kW) , 849 
Heating Load Density (W/m*) ; 1513 
Heating Flow Density (Lis 101 


WEATHER DATA 


Design Conditions 
— ASHRAE Handbook of Fundamentals " 
* Weather Statistics & Observations но 


National Climactic Data Center (U.S.) 


— Mesowest (Southwest U.S.) 


AN 
SOL) 
Ὃν 
SS 


— Weather Bank (International) 
* Annual Weather Data n 
- DOE-2 Website (ТМҮ, WYEC, etc) 
— EnergyPlus Website (EPW, CSV) 


а ilii 
// 


r 
. 
y 


e International Weather Data 


— EnergyPlus Weather Source Data 
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"WEATHER DATA 


A weather data layer for Google Earth on the US EERE weather file site shows EnergyPlus weather file locations. This allow 
a designer to compare nearby weather files for the best site match, accounting for any change in elevation, proximity to 
mountains or water bodies, as shown in Case Study 5.3. Google Earth images use data from SIO, NOAA, the U.S. Navy, 
NGA, GEBCO, Cnes SpotImage, Terrametrics, and IBCAO 


| 


THERMAL ZONING 


Criteria For Zoning An Energy Model Usage 

* All rooms should have similar internal loads and usage schedules Temperature Control 
* All rooms should have the same Tstat schedules Solar Gains 

* Perimeter zones with windows: Min. one zone for each compass direction 

* Unglazed exterior zones can be combined 

* Consider shading! 

Perimeter or Interior Location 

* 12-15” perimeter zones often require winter heating 

* Core spaces can require year round cooling Distribution System Type 

*Combine rooms served by the same type of distribution system (i.e. 


fan coil units) 


πο 


District buildings modelled їп more detail 


Pro: External Air Flow 


VE 


PASSIVE DESIGN 
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3 


So λα PRYOR SH 
5. BA δ. Bee 


easy change 
of orientation 


Beery ar 
ie 


[E 
Grune 


песе 
annet 


Rew am 


75 xe Di тага Konrad Msirer 
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Automation simulation 


Building Form Optimization for Natural 
Ventilation with Using CFD simulation, ISOENV 


with MODU Architecture NY, 2014 
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e 


View — Get Started о. 


S . gg (р 


atic Image 


Global| Planes Iso Surfaces ts Points Decision 
Center 


Results Tasks v Compare 


Note (12) Predicted Mean Vote 
Design 1 1 

® Geometry (inch-BTU/s) 12 
4 «бу Scenario 1 1 


4 2 Material 
By Air [Variable] 
dh Concrete (Fixed) 
δὲν Gypsum-Board [Fixed] 
@ Hardwood [Fixed] 
. Silicon [Fixed] 
Keel [Fixed] 
4! Boundary Conditions 
«Ὁ initial Conditions 
> Mesh Size (auto) 
δὲ Movon 
Ì Groups 
<> Solve 
a & Results 
* D Materials 
3 Gypsum-Board 
Ф, Air 
Mardwood 
Reel 


Concrete 
A Silicon 
*i^ Traces 


Review = 


Autodesk Simulation СРО 360 2013 OregonBallroom RtoF-Dezign 1-Scenano 1 


Herston Step 


pal Result 


Siobal Vector 


E 


Vector Settings 


Predicted Mean Vote 


Methodology of the integration system 
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Create an external database 
to store sustainable certified 
building components 


Import the designed BIM 
model into LCA tool and 
calculate the 
environmental impacts of 
each component 


Evaluate and analyse the 
sustainability of the model 
and its associated costs 


Link the external database 
with BIM tool and design 3D 
BIM model for à proposed 
houses 


Import the information of the 
created design specifications 
into energy analysis tool 


Evaluate the universal 
design criteria 


Design new plug-in into 
BIM tool; customize the 
existing ones 


Export quantity take-offs 
from BIM model based on 


gbXML file format via the 
developed plug-ins 


Select the best house 
building components based 
on the owner requirements 
and standards specifications 


Building Performance Simulation — Basics 


Energy 
Efficiency 


Building Performance Simulation — Advanced 


R&D - INDICATE 


BUILDINGS 


= = WWW.IESVE.COM UNITED KINGDOM | IRELAND | UNITED STATES OF AMERICA | CANADA | INDIA | AUSTRALIA 
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SOFTWARE 


List of approved LEED software 


DOE2 

eQUEST 

Visual DOE 

EnergyPlus 

EnergyPro 

HAP (Carrier HAP) 

TRACE 700 (Trane TRACE) 

BLAST (not mentioned within the LEED form, but 


listed in 90.1 section G2) 
IES (Integrated environmental solutions, listed in 


LEED Advanced energy modeling . 


“Software doesn’t design sustainable buildings, people do.” — Elrond Burrell 


Energy simulation programs 
approved by Canada Green Building 


Council (CaGBC): 

eQuest 

EE4 

DOE-2 

EnergyPlus 

IES Virtual Environment, 
Hourly Analysis Program (HAP) 
TRACE 700 

EnergyPro v5.1. 


Software 
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EXTERNAL TO REVIT 


e Insight 360 (new tool just announced by Autodesk at Greenbuild 2015) 
e New doud-based tool enabling a new way to experience building energy and environmental performance 


and the collective actions that lead to better outcomes throughout all stages of the building lifecycle. 


DI Law Office A16 Insight 
0 и R s 6) 


m I 
* 


Generate Insight360 
- Insight 


a 
Plug Load Efficiency Daylighting 4 Occupancy Infiltration 


Ter y equgmenti e Controls 


Heating Lighting — Solar 
Cooling 


EE —— Insight 360 


Software 
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INSIGHT 360 


e Solar Analysis 


Visualize and quantify the distribution of solar radiation on various surfaces. 


° Light Analysis 
Analysts for illuminance and validation for LEED v3 IEQc8.1 and LEED v4 IEQ Daylight Credit, Option 2. 


o Heating and Cooling Loads 
Tool used primarily by mechanical engineers to size HVAC equipment. 


e Generate Insight 
Automatically varies building design inputs resulting in high and low possible annual energy costs with 


approximately +/- 10% accuracy. Inputs can then be adjusted, e.g., glazing properties, to see instant feedback on 


performance impacts. 


Software 
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EXTERNAL TO REVIT 


ө Green Building Studio (GBS) 


ө Standalone cloud-based whole building performance analysis using the DOE2 simulation engine. 


Web-based solution 
Early building energy design decisions 
Whole building energy analysis 

e Design alternative comparisons 


AN үү ү AN IN | JN NC | 


Building Summary 
Stats 


Total Heating Capacity 
Constructions. 


Roofs 
R15 over Roof Deck 


Underground Slabs 
Interior 4” Slab Floor 
Nonstiding Doors 


Air Equipment 


Note: The inteemation below should not be ura fei mixing purposes 


Heating Capacity 
‘Supply Fan Flow 


58 Kilowatt 
116 Kilowatt 
2,736 LPerSec 


General Information 
Project Title: Large Hospital 
Run Title: Example 

Building Type: Office 
Building Location: 94104 
Floor Area: 7 272 m* 


Estimated Energy & Cost Summary 
Annual Energy Cost $117 542 


Lifecycle" Cost $1 502 289 
Annual Energy 

Electric 1,107,346 kWh 

Fuel 811,654 MJ 

Annual Peak Electric 
Demand ЖЫЗ күш 
Lifecycle" Energy 

Electric 33,220,380 kWh 


Fuel 24 349 625 MJ 
* 20 -year lite and 6.1 % discount rate for corte. 


Energy End-Use Charts 
Ciel ол chat for more or ets detai. 

Annual Electric End Use 
MVAC таят 


\ 


/ 160 
TA | | TAA || M 
DIN 


WITHIN REVIT 
e ENERGY ANALYSIS 


Software 


ANALYZE A DESIGN'S EXPECTED ENERGY USE BASED ON GEOMETRY AND LOCATION ON EARTH. 


Energy Settings dialog (Analysis tab) 
e Set Location 


e Select Project Phase 
e Specify Analysis Mode: Avoid Use Conceptual Masses setting) 


e All other settings are optional 


Create Energy Model ur I Ns @ 
@ > e 


Energy Generate Insight360 Heating Lighting Solar 
Settings Results & Compare Insight Cooling 8 
| Energy Analysis Insight 360 


Energy Analysis tools on the Analysis tab in Revit | 
2016 R2, plus the Insight 360 add-in. 
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"FUNCTION ‘OCCUPANCY 
«CONSTRUCTION ‘LIGHTING 
"SCHEDULE ‘HVAC SETPIONT 
*DEMOSTIC WATER ‘MECHANICAL 
VENTILATION ‘NATURAL 
VENTILATION ‘INFILTRATION 
(ACH) 


ENERGY CONSUMPTION - HVAC LOAD - THERMAL COMFORT. | 


Autodesk Revit 2017 - STUDENT VERSION waleeed waleedyasin.rvt - 30 View: (3D - waleedyasim] 


Ж Advanced Energy Settings 


Parameter Τ Value 


2 3D View 


3D View: (3D - walee v Ц 


Building Type ice 
Building Operating Schedule ЖЛ 
g [HVAC System 1 Central VAV, HW Heat, Chiller 5.96 COP, Boilers 84.5 eff 
Outdoor Air information I Edit... 


Export Category 


icem. 
um (Material Thermal Properties Я 


ity Show Origi | Conceptual Types Edit.. 


A LEMA 
A ES 


эме: A CESET: 


x 
o 
a 
a 
Мемед end. 
«Вине» 
«Building 
[78 
Edit. 
25000 W 
000 Ww 
Y 5 
= 1:50 ODS Rake υ ARATE ‹ 
lernatan, CTRL addi, SHIFT unielects. dfe Pared Levels and Grids fo fm" 


Ν 


NC 


UGIGUG GU HOCSAG OEDS a 


b «κο: E, Di pl «= 
— Эси. 1%. ΩΝ з 
ay "yan we OH aux 


Overall Legend Tet эел van glan-F'rutigar 45 Ligh. 


Autodesk's lighting plug-in For Revit. 


¿oprima !мёр 


reget Бурут. Aduben 14 deleted Sourfesch nt [| ἈΝ το Noa * UA sa ari . 
Chet to падасі TAB fer ahenn, СТЮ. adh, HFT armenia. 


Software 
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| 
“шл 9 


[Properes eee, Game νιν 


Y 


Masses must have ‘mass-floors’ specified to create a vad ΕΑΜ. ----- 


Matera Es сечен Bapt at ain * x 


Tor Dire | inh on DA 


Software 
i 
ї 
M 
| 


Thermat Conductivity 0.0202 bte vh") 
Specie Нен 0251! pt Ub F) 
Demity 14i pound per cubi oct 
® Émewety 235 
Permeabáty ; аа) 
Posty 001 
Recte 000 
Белми Пену 40€ 300 


Rosen Lovers Below Wa OO 


++ +» sp ah «+ эз n n 


Thermal properties associated with building 


elements can be used in the energy simulation. 
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ElumTools 


— оова «Ένα». 


| 


КЕПЕТЕКЕЕҮКИИ. 


БЕТЕТЕККЕКИ TELL 


AA Wi 


SXNUESM ψ 44 P) 


iso» 


Settings Help 


Info " 


ElumTools Lighting Analysis 


Luminaire Material 
Manager Mapping 


Ti sco 


Add _ Ed 
Points Points 


Calculation Points 
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View/Update Hide 
Resuks Results 


Cakulate Results 


EcoScorecard plug-in 


ecoScorecard Project Analysis 


Fortean of Procurty with «ορ Nata 


Detecting model 


components by 
[EcoScorecard plug-in 


Ш coñas ponds) —— 


9 products with eco Scorecard cata 


Agad Бла DP | eh - View w вооон 
arte ee Peer 
Quant, 12м 15 
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SOT A MDCT ο... 


Rate sy errs avatlette for ехала 


VEI D temm που 2009. 
„„ 
ED Commerció Р? 
IEOR Core ad d ον 
VET Dê ty scree 2008 

LEDS Nes Construction v2 1 
2۲08 (omae Deje 21 
¿LEDO Commerce heran v2 ὁ 
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„(тое c ai nd 2 
LEDO % Schaak «256 
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Postal code [ος κο 
WE Evaluation of model based 
on LEED Canada 
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Documentation Summary 


LEED? Canada New Construction v10 
U FEE « τρῶν inp Pte 
I ao чөөн 


—— ΙΙΙ mem Im 


7 (^ oem —ů— — — 


— — — — 


Evaluation results 


Ф Energy simulation plug-ins available for Revit: 


IES-VE, Design Builder and Sefaira. 


@ IES and Design Builder are 2 standalone energy simulation software 
famous among energy modelers and MEP consultants. 


€ Sefaira is a new player and started with energy and daylight plug-ins 
for Sketchup and then launched a Revit plug-in. 


£8 ӨБӨЗЕБ- © а ага ПЕН 00» 00р 


External Gatch Print | Acquirement Import Publish Export Check Manage About... Revit DB Link Launch SNU launch WSM y Όροι import VE-Ware «VES «itus Settings Helo Guidance ES беа 


Tools [1] Model Tool Environ ment» Anto Weste 
Беті Batch Pint бебек Model Review RevitDBLink | Space Namang Шу WorkshanngMonte® Der- Integrated Environmental Sclubens Seara 
HORA 


өөө . een 01 skp - SketchUp 


E sefaira for SketchUp «- 
Real Time Analysis 
Office ν in Boston - 


Total FloorArea — 101,341. 


5 Energy Use 


www.sefaira.com 


Е 


Sheik 2ауаа Mosque, Abu Dhabi, UAE [ies] 


IES were appointed to conduct 
thermal simulation analysis of the 
mosque using their building analysis 
software to determine internal 
thermal comfort conditions, optimise 
HVAC system performance and verify 
building safety. 


Software 


Ecodesigner “Energy Analysis with ArchiCAD” 


ecodesigner 
= Ease-of-use and smooth workflow 


= Integrated solutions 
= Evaluate alternatives early and throughout the design 
process 


Гаши сн 
GRAPHISOFT. GRAPHISOFT. 


ARCHICAD Energy simulation solutions ARCHIGAD 


DETAILED ENERGY PERFORMANCE EVALUATION REPORT 


ECODESIGNER STAR DISPLAYS FULLY CUSTOMIZABLE, DETAILED REPORTS ABOUT VARIOUS, 
ENERGY-RELATED CHARACTERISTICS OF THE INDIVIDUAL THERMAL BLOCKS, 


Supplied Energy per Week - 
: | 
T apli Building Information Model 


Emitted Energy per Week 


Building Energy Model 


Detailed Energy Performance Monitor the entire project's energy performance. 


Control and optimize the behavior of spaces independently. 
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@ ArchiCAD File Edit View Design Document Options Teamwork Window Help 
POs- ὢ GW N НЕ ΠΝ ΗΟ p 


I y ToolBou 3 е m К " 7 

Select =) Сз, Φ k 
* 1» - > 
| 3 Marquee | [ 


| Energy Balance Evaluation 
| Bh ου. à 


Energy Consumption 


E Window Microsoft Ungarn Calculated heat transfer coefficients. 
O Skylight Budapest 

| * Office eng she’ 

| AP Roof 9/8/10 2.24 pu Roots 

| External «aña 

| 2 Beam Tempered floor area 13211674 т Basement walls 

| steg volume 44613918. m )penings 

| lj Colum — ^ 

| «3 Slab 

| 


| > Stair 
| Ey Mesh 


Yearly total Year^y specific 


kWh year EUR) year MWh im year Eua / 


| & Cunal 534265 2137 40.44 
| [43 zone 730829 8039: 5.32 
| u Object Tota! 1265094 101761 95.76 
ν Document 
E Carbon Footprint 
| e CO, emission as а result of operating t bulking & 188 tonnes CO, 3 
La This amount of CO, is absorbed im one year by 0.9 hectares [Ἡ 
| oughly equivalen abat faidi) of tropical fores 


Monthly Energy Balance 


3 3 4 5 6 6 
mitted energy per Mont? 
400269 9 


0000 


an Feb Mar Apr ior May -Ἢ жї Now Dec 
— = ΑΟ 


Supplied energy per Month 


Temperature 


("я 
Image: www.graphisoft.com ER —— am 
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BENTLEY 


Energy analysis - AECOsim Energy Simulator 


Water := В сенне ЖЫ 
ѕоигсе | 49 KWh/m? m Fans 
=. | Interior Lightin 
heat pump i8 * i ud 
. αν {3 i Heating 
Central sR Oo = 
VAV S de 78KWhim? 
sos = 
и-и Е 
Packaged = И 98: 
VAV 606 KWhim? 
> E 


facilities management 
return oninvestment 


site conditions 
lettable floor area 
cost per square metre 


climate 


building orientation 
horizontal/vertical access 


building shape/form 
building foundation 
structural frame 
construction sequencing structural floor 
acoustic absorption : floor to floor height 
/reflection Information Я 
. . 2 X 
interior finishes - window / exterior 
modelling E wall ratio 
гато мо) пе р distance core їо facade 
surface area - internal В 
Analysis and 3 
minimum period of - " choice of structural 
fire resistance simulation material (steel/concrete/..) 
zoning for fire ratio of in situ / 
prefab construction 
people movement 
(urban scale) 
people movement (internal) 
positioning of risers / plant rooms 


ratio volume to facadearea 
services infrastructure 
— 
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skin heat flow 
service zone requirements 
..... Total Average 


heat gain (or loss) 


choice ofshading system 


material usage (cladding type) 
offsetsuspended ceiling daylight distribution 
green star rating 


Software 


Suitability Maps for InfraWorks 360 


— 
I Autodesk InfraWorks 360 Rolling Sandbox 1781 (17 Days Remaining) - Dong - Vic >. 


[8 


Suitability Maps 


Terrain Themes 
Activate Maps e 
E 8 


Feature The bon i 
Ба 


Cost Gradient 


Point Cloud Themes 


Sun & Sky 


le 
Point-to-Point Distance 


$ 


Path Distance 


Range Finder 


YG 
Terrain Statistics 


X: -123.101621 Y: 49°28 
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Software 
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Software 
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Software 


Applications: Autodesk Vasari 


= conceptual building design 
(parametric massing) and 
provides energy/carbon 
analysis,solar radiation 
analysis, and more, you can 
create, analyze, and refine 
whole building models. 


Ij Vasari - Ecotect Wind Tunnel 


= Conceptual building models 
created with Vasari can also be 
used in Autodesk Revit to 
develop more detailed building 
models. 


a. 


Note: T 
жт Gau] Em 3 & 


AUTODESK CFD 


(1) Velocity Magnitude - m/s 


358.506 
343.568 
328,631 
313.693 
298.755 
283.817 
268,88 

253.942 
239.004 
224.066 
209.129 
194.191 
179.253 
164.315 
149.377 


134.44 


Load case: 190 
Last Iteration/Step 


(6) Static Temperature - Fahrenheit 
110.943 


108.612 
106.281 
103.95 
101,619 
99.2882 


96.9573 


68.966 
66.6551 
64.3242 
61.9932 
59.6623 
57.3313 


55.0004 
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Applications: 


Fully integrated building & HVAC 
program for architects, engineers, and 
researchers 

Stand-alone engine without a graphical 
interface 

Reads input and writes output as text 
files 

Simulates 

building heating, 

cooling, 

lighting, 

ventilating, 

and other energy flows 

Results 

Load Calculations 

Energy Analysis 

Indirect environmental effects 


EnergyPlus 


Software 


directly transferring BIM model to Ecotect via plug-in based on gbXML file format. 


2 — 


e 
жез — | ee gas 1 sot mental oA асч 


TE Lu a LEE m x 


В а Da ὕθε 


jer a mm 
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$49449444944444*444444 


— — Temp gain comparisons Gains breakdown 


Temp gulim compu oe total gains-all viable dermal somes аламу 1- December 31 Larena Derriban т a visable Iher mal ronis Μεγ 1. December M. 


35.9 


Software 


vw 
o 


sample thermal energy analysis in Ecotect. 


το 
© 
Overall gains/losses (%) 


OQ ^ 2 η eH e 
4g2499932&3 
! [] I 5 
Outside air temperature (/ Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
— Conduction —— Ventilation 
—— Solair —— Internal 
Direct solar Inter-zonal 


Total annual enerev analvsis 


8 3 


Power (kW) 
S S REN 


Ξ 


ап Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec hn 


= Total net gas (office ~1 aps) Total energy (office ~1 aps) 
— — Total electricity (office ~1 aps) 


Software 
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Applications: ArchiPHYSIK 


A complete solution for 
thermal analysis including 
U-value, vapor diffusion and 
temperature amplitudes. 


Identifies failures compared 
to pre-defined values. 


Building performance 


Building component 
performance 


G cà? 


[8 | - Bauteile. 


Л] (02030713 


[2 Beispiel 


Jug | Bil Ne [Bezeichnung 
AD [ADO11[Dach Nord 
Ар |aDO11|Dach Sparrer 
Ар |Ар012 Dach Damme 


Bauleil-Aufbau. 


[o — |[poo2 


[Eteinbacher Umkehrdach-konventionell 


Nr Bezeichnung Dicke 


1 Schüttung (Kies 162) |. 5: 
2 steinodur® UKD Top [08] | 
3 steinedurd UKD (180mm) | Gf 

4_bitumindse Abdichtungsbah| 0005] 


απ σσ 


6 FomexVoranstrich — 
7 Gafillabeton [ase] 


8 Stahibeton-Decke @oom) [0] 


zeichnung 


(nicht hinterlüftei 


e 


AD [ADO2|DachStd | στ στο ETS 
AF | AFO1 [AuBenfenster [ M M 120 1810,00] 
AF Arca |Auftenfenster Em 
ΑΕ [AT mento ΠῚ gry Î = : 4501005) 
AF Aroa [autentenster ποπ a 
AFOS |Aukenfenster | Apbrechen ЕЕЕ Ет 
ЗА mca ШШ 
Aubentür Volloz TUS 
AW ΙΑΝ! | AuBenwand Nord. 0,000 <<< e [5] 
ΑΝ |RNO2 | AUBenwand West 5050 
AN AWO | AuBenwand Süd 0,000 << [Steinbacher Umkehrdach-konventionell 
AW. [ANOS [Außenwand Ost 9000 ees 
AW | AWOB | Gaupenwand Ost 2 0,000 
AW. NOS Gaupenwand Gparrenanteil z ngo fees Aufbau? 
AN NOE? Gaupenwand Dämmanteil 20000 (<<< 
AW |AWWO7 | Gauperwand West Z| [0000 
ΑΝ ΙΑΝΟΒ | AURenwand TWD 0,000 
8 EB 8804. | Bodenplatte Erdherührt 5000 ESSEN 
ELT 9 


Software 


Rhino INTEGRATED DATA MODEL 


Grasshopper INTEGRATED DESIGN INTENT 


— — Pepe = 


e, idt r 


cu E 


Display mode tet Renderer — 
пе Би Мет Оңу Sason Нер wii || 


іо ооооош uaaa + a 
0000 RII ы ы. j 


aa TECEN) FSU 309: 


c 


er pies D | =e 


Building Parameters |! 


Changing the building dimension 
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INTEGRATED DATA MODEL 


PROGRAM VALIDATION 
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INTEGRATED DATA MODEL 


INTEGRATED ENVIRONMENTAL ANALYSIS 
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PARAMETRIC ENERGY ANALYSIS 
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ANNUAL COOLING LOAD. 
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INTEGRATED DATA MODEL 


PARAMETRIC ENERGY ANALYSIS 


Modeled design options 


Modeling the solution space ~9,000 options 


INTEGRATED DATA MODEL 


DATA INTER-PLATFORM COLLABORATION 


Ye 


Rhinoceros 


ladybug 


Ladybug allows you to import and 
analyze standard weather data in 
Grasshopper; draw diagrams like 
Sun-path, wind-rose, 
radiation-rose, etc; customize the 
diagrams in several ways; run 
radiation analysis, shadow 
studies, and view analysis. 


Visualize Weather Data 
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Analyze Geometry 


Estimate Renewables 


Butterfly 


Butterfly is a 
Grasshopper/Dynamo 
plugin and 
object-oriented python 
library that creates 
and runs 
computational fluid 
dynamics (CFD) 
simulations using 
OpenFOAM. 
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Honeybee 

Honeybee connects 
Grasshopper3D to 
validated simulation 
engines such as 
EnergyPlus, Radiance, 
Daysim and OpenStudio for 
building energy, comfort, 
daylighting and lighting 
simulation. 


Daylight [ 
Glare + Visual Comf. 
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| Thermal Comfort 


Glare analysis 


Annual daylight * 


Software 


Daysim 


Construction analysis 
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4 
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Analyze geometry / 
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Analyze data 
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— — 
A EnergyPlus 


/ Indoor comfort 


Electric lighting 


i i i | | ! Energy analysis 
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Ε Outdoor comfort 


Software 


-DIVA-for-Rhino 


Point in Time Visualization 
Daylight Factor 
luminance Distribution 
LEED Compliance 
Radiation Maps 

Spatial Daylight Autonomy 
Annual Solar Exposure 


OH or- Rhino 
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ignBuilder 


SOFTWARE Юй 


DesignBuilder, а whole 
building energy use analysis 
simulation tool, is the oldest, 
easiest to use, most powerful 
graphical user interface to 
EnergyPlus available and 
includes АЅНКАЕ 901 
Appendix G Baseline HVAC 
System templates, materials, 
and construction libraries 


Ф http://www .designbuilder.co.uk/ 


Note : This is good since we can change some or all input parameters and do more in- 
depth analysis, but it is bad for anyone who is not aware of the complexities of energy 
simulations. Plus you lose the ability to quickly compare different options within Revit. 41 


Software 


à The Architectural simulation 


packages allow you to link with BIM 
solutions, analyse solar shading, 
maximise the use of renewable 
technologies and test facade options 
all in one place, adjusting as you go 
according to client requirements. 


€ High quality technical and rendered 
outputs help communicate findings 
to clients in a way they can easily 
understand. Key performance 
indicators such as energy 
consumption, carbon emissions, 
thermal comfort, daylight availability 
and cost can be provided throughout 
the design process in both naturally 
ventilated and air-conditioned 
buildings. 


Software 
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integrated generation of illuminance reports through 
Radiance 


Software 
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EQUEST 


Imagine a building energy simulation tool comprehensive enough to be useful 
to ALL design team members, yet so intuitive ANY design team member could use it, 
in ANY or ALL design phases, including schematic design. eQUEST is well named 
because it provides something the you've been looking for, but have been unable to 
find ... a sophisticated, yet easy-to-use building energy analysis tool. With eQUEST, 
you'll be able to provide professional-level results in an affordable level of effort. 
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ENVI-met simulation 


urban spaces master plans, phy’. “τ SYN SO DAL e A πα πα 
morphology and help to draw x м s T ha urs Lhe 
the role of built environment € y Ж; 
materials and vegetation on p« 
perception and thermal соті 


Exporting Revit Models to DesignBuilder 
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GREEN BUILDING XML 


Heating and Cooling Loads 2) xl 


Building Type 

Location 

Building Service 

Building Construction 
Building Infiltration Class 
Report Type 

Ground Plane 

Project Phase 

Sliver Space Tolerance 


Calculate [ок] Сапсе! | 


Boston, МА 


МАМ - Single Duct 


<Building> 
None 


"Standard 


‘Phase 1 
n 


2 


16} 


Data Sharing via IFC 


IFC platform provides a 
bi-directional data link to major 
energy analysis software 


€ 


EnergyPlus 


a 
>» эы 
ММ 


BIM model 


Energy analysis 
applications 
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gbXML Support | 


AECE 
CADLine 
* Cymap 


* Carrier 
* Hourly Analysis Program (HAP) 


* DOE-22 & eQuest (via GBS) 


* Elite Software 
. EnergyPlus (via GBS) 
Energy Soft* 


* Environmental Design Solutions Ltd. 


° Tas 
. IES, Ltd. 
» TES «Virtual Environment> 


° Trane 
« TRACE 700 


* CAD/BIM 


Autodesk 
* AutoCAD Architecture & MEP 
« Revit Architecture & MEP 
Green Building Studio (GBS) 
* Ecotect 


: Bentley 
* Architecture 
* Building Mechanical Systems 
* Speedikon Architectural 
* Google 
* SketchUp 
* Graphisoft 
* ArchiCAD 
Mac and Windows 


gbXML 


k2xml version="1.0" encoding="UTF-16"?> 
«gbXML useSlUnitsForResults="true" temperatureUnit="C" lengthUnit="Meters" areaUnit="SquareMeters” volumeUnit="CubicMeters" versionz"o.37" xmins="http://\ 
<Campus id="aimooo2"> 
<Location> 
«Stationld IDType="WMO">188144_ 2006«/Stationld» 
<ZipcodeOrPostalCode>o00000</ZipcodeOrPostalCode> 
<Longitude>31.37504</Longitude> 
<Latitude>30.12373</Latitude> 
<Elevation>74.0664</Elevation> 
«CADModelAzimuth»o«/CADModelAzimuth» 
<Name>30.1237335205078, 31.3750400543213</Name> 


. PF E yaa ²] ων CRI M ENS ee MES 
Building buildingType-"Office" id="aimoo23"> 1 
І <StreetAddress>30.1237335205078,31.3750400543213</StreetAddress> 1 


<Area>2250.42</Area> 
«Space zoneldRefz"aimo367" lightScheduleldRef="aimo422" equipmentScheduleldRefz"aimo422" peopleScheduleldRef='aimo428" conditionTypez"HeatedAndC 


1 

1 

! «PeopleNumber unit="NumberOfPeople">0.6687227</PeopleNumber> { 

<PeopleHeatGain unit="WattPerPerson" heatGainType="Total">131.882</PeopleHeatGain> 1 

А «PeopleHeatGain unit="WattPerPerson" heatGainType="Latent">58.61422</PeopleHeatGain> 1 

l <PeopleHeatGain unit="WattPerPerson" heatGainType="Sensible">73.26777</PeopleHeatGain> І 
<LightPowerPerArea unt="WattPersquareMeter'>10-76391<]LightPowerPerArea> "^ ^. TT TT TT - 


«EquipPowerPerArea unitz"WattPerSquareMeter"»13.99308«/EquipPowerPerArea» 
«Area»19.10636«/Area» 
«Volume»64.96163«/Volume» 
<PlanarGeometry> 
<PolyLoop> 
<CartesianPoint> 
<Coordinate>43.78491</Coordinate> 
<Coordinate>-115.9831</Coordinate> 
<Coordinate>1.95</Coordinate> 
</CartesianPoint> 
<CartesianPoint> 
«Conrdinates 6 20222<!Canrdinates 
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MASDAR 


Funded by Mubadala Development Company 
Designed by Foster + Partners 


Powered entirely on solar energy and other renewable 
energy sources 


Zero-carbon, zero-waste ecology SAUDI ARABIA 
Abu Dhabi Future Energy Company (ADFEC) 

Projected to cost US$22 billion 

Started in 2006, 

First phase 2009 

2.3 sq mi 

50,000 people 

1,500 businesses 


Persan Gu 


| 
IRAN 


Gulf of Oman 


MASDAR 


e Masdar Institute of Science and Technology 
(MIST) 

e Automobiles will be banned within the city 

* Public mass transit and personal rapid 
transit systems 

e City will be walled, to keep out the hot desert 
wind 

e Narrow, shaded streets that will also funnel 
breezes 

e Partners include through the Clean Tech 
Fund, GE, BP, Royal Dutch Shell, Mitsubishi, 
Rolls-Royce, Total S.A., Mitsui and Fiat 
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MASDAR 


40 to 60 megawatt solar power plant, built by the German firm Conergy 
(construction activity) 


Larger facility and additional photovoltaic modules will be placed on rooftops to 
provide supplemental solar energy totaling 130 megawatts 


Wind farms will be established outside the city's perimeter capable of producing 
up to 20 megawatts 


Geothermal power 

Hydrogen power plant 

The city will not produce enough energy to power itself at night 

Import gas-fired power from Abu Dhabi's grid 

Carbon accounting by exporting excess solar power to the grid during the day 


= MASDAR 


— Solar-powered desalination plant 


— 60 percent lower water needs than 
similarly sized communities 


— 80 percent of the water used will 
be recycled 


— Attempt to reduce waste to zero 
— Biological waste will be used to 
create nutrient-rich soil and 

fertilizer 
— Waste incineration as an 
additional power source 


— Recycle 
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] MASDAR SYSTEMS 
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Building operation 
Electrical generation and distribution 
Electrical energy meters 
Water meters 

Mechanical systems 

Public health systems 
Lighting control system 
Automated shading system 
Automated atrium roof lights 
Vertical transportation 

Public address system 
Digital signage system 

Sun tracking system 
Irrigation system 

Water features 

Information portal system 
Freight tracking RFID system 


Personnel REID system 
MASDAR RFID tracking system 
Ventilation system for catering facilities 
Kitchen equipment 

Point of sale system 

Waste system 

Audio visual systems 

Library data base and alarm system 
Automated book storage facility 
Transportation 

PRT - Management centre 

PRT - Security system 

РКТ - Ticketing system 

Vehicle management system 

LRT - Light Rail Transit System 


] MASDAR SYSTEMS 
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‘Life Safety and Security 

*Seismic monitoring 

‘Structural anti-corrosion monitoring 
*Fire detection/alarm system 

*Fire Suppression systems 

*Intruder detection system 

*Closed circuit television system 

* Access control system 

*Emergency lighting system 

*Oxygen depletion monitoring system 
‘Refrigerant leak detection system 
Water leak detection system 
*Disabled refuge telephone system 
*Fire fighters telephone system 
*Smoke extract system 

*Fire pump 

‘Sump pumps 
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Athaiba Development, Muscat Oman [es] 
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Athaiba Development, Muscat Oman [is] 


Air Temperdfiire (deg C) 
o 2 


| o 
© 
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0 


WWW.İESVE.COIT UNITED KINGDOM | IRELAND | UNITED STATES OF AMERICA 


154 


Athaiba Development, Muscat Oman [ies] 
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THANKS! 


Any questions? 


You can find me at: 


<> @bimarabia 
<> oselim@bimarabia.com 
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